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Objectives: to investigate whether a silicone implant at the sapheno-femoral ligation site could prevent recurrent
varicosities.
Materials and methods: two non-randomised groups of patients were studied prospectively. In group A 173 patients and
212 limbs had sapheno-femoral ligation, while 172 patients and 210 limbs additionally had a piece (263 cm) of silicone
sheet sutured to the saphenous stump to cover the anterior half of the common femoral vein. The implant was fixed in
apposition to the deep vein by carefully closing the cribriform fascia. Colour duplex scanning was performed after 2 and 12
months.
Results: in the no implant group neovascularisation was observed in 35 (17%) after 12 months, but only in 13 (6%) limbs
treated with a silicone implant (p5 0.05).
Conclusions: interposition of a partition of silicone implant seems to lower the incidence of neovascularisation one year
after saphenofemoral ligation. This technique may constitute an efficient method to prevent recurrence at the correctly
ligated saphenous stump.
Key Words: Recurrent varicose veins; Sapheno-femoral junction; Neovascularisation; Duplex ultrasonography;
Containment technique.
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Recurrence of varicose veins after surgery is a com-
mon problem occurring in 20±60% of cases.1±3 In ear-
lier studies inadequate preoperative assessment and
inappropriate or insufficient surgery have often been
claimed as possible causes.4±8 However, there is grow-
ing evidence that recurrent reflux may develop at the
previous ligation site through newly formed veins
even after flush sapheno-femoral ligation. This phe-
nomenon of generation of new veins has been termed
neovascularisation and can accurately be detected by
duplex scanning.4,9±17
It seems therefore that apart from correctly per-
formed preoperative diagnosis and adequate surgery
(including flush saphenous ligation), other measures
are necessary in order to avoid recurrence. These mea-
sures should be directed towards prevention or at
least limitation of the extent of neovascularisation.Please address all correspondence to: M. G. De Maeseneer,
Department of Vascular Surgery, University Hospital Antwerp,
Wilrijkstraat 10, B-2650 Edegem, Belgium.
1078±5884/02/050445  05 $35.00/0 # 2002 Elsevier Science Ltd. AlA possible approach consists in the use of containment
techniques.18 Such surgical techniques aim to create a
physical barrier between the ligated stump on the
common femoral vein (CFV) and the surrounding
superficial veins. Over the years several techniques
have been tested with varying results. Closure of the
cribriform fascia and covering the saphenous stump
with an artificial implant was apparently associated
with good results at clinical follow up.19 However,
another study with a comparable barrier technique
using polytetrafluoroethylene (PTFE) patch sapheno-
plasty in a single patient group indicated that neovas-
cularisation was not abolished after one year.20 It
seems therefore that the results of the use of these
barrier techniques are not unequivocally straight-
forward. In view of these data we hypothesised that
the combined use of an artificial implant together with
closure of the cribriform fascia might decrease the
incidence and extent of neovascularisation. To address
this issue we compared systematically the incidence of
neovascularisation on duplex ultrasound in two con-
secutive groups of patients with and without the use
of a partition of silicone sheeting and fascia after
adequate sapheno-femoral junction ligation.l rights reserved.
Fig. 1(a). The silicone implant has been prepared to be positioned on
top of the saphenous stump. The needle is passing through the
ligated saphenous stump.
Fig. 1(b). The silicone implant has been tucked under the cribriform
fascia in order to cover the anterior half of the common femoral vein
at the site of the sapheno-femoral ligation.
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All new patients presenting with varicose veins in the
long saphenous vein (LSV) area were subjected to
colour coded duplex examination. If varicose veins
were caused by incompetence at the level of the
sapheno-femoral junction (SFJ) surgical correction
was planned. Two consecutive non-randomised
groups of patients (group A and group B) were stu-
died over a period of 4 years. All patients included
were operated on by a single surgeon (M.D.M.) in the
Department of Vascular Surgery of the University
Hospital Antwerp. Antibiotic prophylaxis was only
used in patients with skin ulceration. All patients
received Nadroparin 0.3 cc subcutaneously once a day
during the first postoperative week. They were also
instructed to wear elastic stockings during 3±4 weeks
after surgery.
Surgical procedures
In group A initial surgery consisted of SFJ ligation,
using a single ligature with non-resorbable braided
polyester (Mersuture1 2.0). After high ligation of the
LSV stripping by invagination was performed with
a disposable stripper. Stripping was limited to the
level of the knee, followed by stab avulsion of the
varicose veins with the phlebectomy hook (referred
to as LSV stripping). In selected cases, in which the
LSV trunk in the thigh was not insufficient at preo-
perative duplex examination, but with prominent
insufficiency of an important tributary (e.g. the lateral
accessory saphenous vein), high ligation was asso-
ciated with stab avulsion only, without stripping
(referred to as LSV ligation). In cases of recurrent
sapheno-femoral incompetence after a previous oper-
ation the procedure consisted of re-exploration of the
groin with new flush ligation of the SFJ and stab
avulsion of recurrent varicosities (referred to as LSV
re-exploration). The groin incision was closed without
using any technique to contain possible postoperative
neovascularisation. The opening in the cribriform
fascia was not closed in this group of patients.
In group B the same operation was performed apart
from the procedure in the groin. Preoperatively, all
patients included in this group had given informed
consent to the use of a silicone implant. Before closing
the groin incision, a rectangular piece (2 3 cm) of
reinforced silicone sheeting (Perthese1 Silicone Sheet-
ing ± Laboratoire Perouse Implant, Bornel, France)
with a thickness of 0.175 mm was sutured on the
saphenous stump (Fig. 1(a)). The silicone implant
was tucked under the cribriform fascia, in order toEur J Vasc Endovasc Surg Vol 24, November 2002cover the anterior half of the deep vein in the neigh-
bourhood of the saphenous stump (Fig. 1(b)). The
opening in the cribriform fascia was then thoroughly
closed with 2 or 3 separate stitches (polyglactin 3.0), to
maintain the patch in apposition to the deep vein. In
some cases of LSV re-exploration, the silicone patch
had to be fixed directly to the deep vein with 4 stitches
(polyproylene 5.0) through the adventitia, because
there was no cribriform fascia left.
Clinical and duplex evaluation
All patients underwent postoperative clinical and
duplex examination 2 and 12 months after the
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Fig. 2. Total incidence of neovascularisation on duplex examination
in group A (without silicone implant) and group B (with silicone
implant) 2 and 12 months postoperatively ( statistically significant
difference between the two groups for p5 0.05).
Table 1. Patients characteristics and operative procedures.
Group A
no implant
Group B
implant
Number of patients 170 173
Age (range) years 49 (24±74) 50 (26±74)
Female patients 129 (76%) 129 (75%)
Bilateral surgery 42 (25%) 37 (22%)
Operative procedures 212 210
LSV ligation and stripping 172 (81%) 178 (85%)
LSV ligation alone 17 (8%) 13 (6%)
LSV redo and ligation 23 (11%) 19 (9%)
LSV: Long saphenous vein.
Prevention of Recurrent Varicose Veins 447operation. During clinical evaluation patients were
particularly checked for the presence of recurrent vari-
cose veins (palpable, dilated subcutaneous veins lar-
ger than 4 mm) in the thigh. Duplex scanning was
performed by experienced vascular technologists.
The technique of postoperative duplex scanning has
been previously described.14 The patients were exam-
ined in the standing position, holding onto an ortho-
paedic frame. The situation at the previous SFJ
ligation site was particularly evaluated for presence
or absence of neovascularisation, which was defined
as presence of a new communicating vein (or veins)
between the CFV and the area superficial to it. Cross-
groin collateral veins, without any connection with the
CFV, were not withheld as neovascularisation. If any
new venous vessel was detected connecting with the
anterior side of the CFV, the diameter of the new vein
and duration of reflux were registered. Reversal of
colour flow for 41 s during Valsalva manoeuvre or
after release of manual calf squeezing was defined as
pathological reflux. The situation at the previous liga-
tion site was described according to the degree of
neovascularisation: Grade 1: tiny new vein(s) 54 mm
or grade 2: tortuous new communicating vein(s) with
a diameter 44 mm and the presence of pathological
reflux. Thereafter, the deep venous system was
assessed for patency and reflux. Any abnormality at
the site of the SFJ ligation was registered.
Incidences of neovascularisation were compared
using contingency table analysis. Statistical signifi-
cance was accepted at p5 0.05. Postoperative compli-
cations, obvious at clinical examination or duplex,
were carefully mentioned in the files.
Results
Both groups were comparable with regard to patients'
characteristics and, apart from the groin operation,
operative techniques were similar in both groups
(Table 1).Table 2. Incidence of neovascularisation at 12 mon
patients.
Group A no impla
n Neova
n (%)
LSV ligation and stripping 172 25 (15
LSV ligation alone 17 3 (18
LSV redo and ligation 23 7 (30
212 35 (17
LSV: Long saphenous vein.At clinical examination after two months no recur-
rent varicose veins were observed in either group.
After twelve months, recurrent thigh varicosities
were present in 11 limbs (5%) of group A and in 6
limbs (3%) of group B. Two months after the oper-
ation, colour-coded duplex scan revealed neovascular-
isation in 4 (2%) limbs of each group, and only grade 1.
However, after 12 months duplex revealed neovascu-
larisation in 35 (17%) limbs of group A and in 13 (6%)
of group B (p5 0.05) (Table 2) (Fig. 2). Both degrees
of neovascularisation were more frequent in limbsths on duplex examination in the two groups of
nt Group B implant
scularisation n Neovascularisation
n (%)
) 178 9 (5)
) 13 1 (8)
) 19 3 (16)
) 210 13 (6)
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ated with silicone implant: Grade 1: 22 vs 9 (p5 0.05)
and Grade 2: 13 vs 4 (p5 0.05).
Early postoperative complications were com-
parable in both groups. Wound infection in the groin
was observed in 2 and 4 limbs of group A and B,
respectively. In 2 patients of group B the silicone
implant was removed, and these cases were conse-
quently excluded from further follow-up. Lymphocele
requiring repeated puncture and transient lymphoe-
dema were observed in 3 and 5 limbs of group A and
B, and one patient in group A developed a groin
haematoma, which resolved spontaneously. Finally,
two patients developed venous thromboembolism
despite adequate prophylaxis, one patient of each
group.
Discussion
The results of the present study demonstrated that the
use of a silicone implant and closure of the cribriform
fascia resulted in a significant decrease in the incid-
ence of neovascularisation at 12 months follow up.
The current findings are consistent with the results
of Glass who first described this technique.19 Glass
compared the clinical results ± as duplex scanning
was not yet available at that time ± after a minimum
of 4 years in three consecutive groups of patients: a
first group operated upon without containment tech-
nique, a second group with interposition of cribriform
fascia and a third with interposition of an artificial
implant and cribriform fascia. The incidence of
sapheno-femoral recurrence through neovascularisa-
tion was 25, 3 and 1% respectively. A possible bias in
this particular study was the fact that stripping of the
LSV was not performed in the first two groups,
whereas it was part of the surgical treatment in the
third group. This difference in surgical technique may
have influenced the results. Indeed, stripping of the
LSV has shown to reduce the incidence of clinical
recurrence and to decrease the incidence and degree
of postoperative neovascularisation on duplex
scan.13,21 In the present study, operative technique
was ± apart from the procedure in the groin ± com-
pletely identical in group A and B, thereby obviating
this methodological shortcoming.
The preliminary results of PTFE patch sapheno-
plasty reported by Earnshaw were less promising than
the results of the present study. In 14 (21%) of 66 limbs
(51 primary varicose veins and 15 recurrences)
operated upon with this barrier technique recurrent
varicose veins were visible after one year. On duplex
scan neovascularisation at the SFJ ligation siteEur J Vasc Endovasc Surg Vol 24, November 2002accounted for 10 of 14 recurrences. Although PTFE is
an ideal impervious material, the design of the quite
small PTFE patch (1 2 cm) seemed to be unsatisfy-
ing.20 In our study the silicone patch was tailored to
2 3 cm in order to cover the anterior half of the com-
mon femoral vein. The PTFE patch was tucked under-
neath the cribriform fascia and sutured to tissue
lateral to the common femoral vein. Our modified
technique of both fixing the patch to the vein and
then covering this with overlying tissue created a
double barrier which may be an explanation for our
improved results.
As has been previously reported, postoperative
results have always been more disappointing in
patients undergoing surgery for recurrent varicose
veins.20,22 After one year neovascularisation was seen
on duplex scan in 7 of 23 (30%) reoperated limbs of
group A and in 3 of 19 (16%) reoperated limbs of
group B. Various barrier techniques have been inves-
tigated, in an attempt to improve the results of redo
surgery. Already in 1978 Sheppard described the use
of a flap of pectineus fascia at the SFJ, in an attempt to
reduce new recurrences.22 This technique was recently
tested in a controlled trial by Gibbs et al.23 However,
they could not demonstrate the benefits of application
of a flap of pectineus fasia, both on clinical examin-
ation and duplex scanning after a minimal follow up
of 18 months. In another study in 50 patients, the
recurrent LSV incompetence was treated with religa-
tion of the SFJ, followed by covering of the saphenous
stump with a small PTFE patch. Re-recurrence origi-
nating at the groin was attributed to failure at the level
of the PTFE patch in 12% of limbs.24
Implantation of the silicone patch was safe and
added only a few minutes to the duration of
surgery. The risk of infection may always exist if
non-absorbable materials are implanted, but this
seemed not important in our series. However, in
very obese patients, often with pre-existing mycotic
infection in the groin, it seems advisable to restrain
from the use of a silicone implant and simply use
closure of the opening in the cribriform fascia. In our
department, simple closure of the cribriform fascia is
still the subject of an ongoing prospective study in
patients with primary varicose veins.
The use of containment techniques to prevent recur-
rence of varicose veins represents a quite recent devel-
opment in venous surgery, with the first reports
dating from 1998.19,20 To assess the usefulness of this
technique in the early phase of its introduction, two
approaches are possible. Either a comparison is made
of patients operated with a containment technique to a
historical control group. This approach allows to
increase the sample size in both groups, thereby
Prevention of Recurrent Varicose Veins 449increasing the power of the test. The other approach is
to start a prospective randomised trial, which will
result in a lower sample size, hence a lower power.
The principal goal of randomisation is to minimize
bias by effects of variables such as surgeon related,
time related and patient related factors. In the present
study we decided to use the first approach in order to
include a maximum number of patients. All patients
were operated by the same surgeon, who is operating
varicose veins using the same operation technique
during the last 15 years. In addition the patient popu-
lation was similar in both groups. This obviated the
introduction of variables which might influence the
results. However prospective randomised studies,
preferably performed as multicentre trials will be
necessary to further elucidate the usefulness of
containment techniques.
In conclusion, the present data indicate that inter-
position of a partition of silicone implant and fascia at
the level of the ligated saphenous stump significantly
reduces the incidence of neovascularisation after one
year. Whether silicone patch saphenoplasty will be
effective in reducing the rate of recurrence after
varicose veins operation at long term still has to be
proven.
Acknowledgements
The authors gratefully acknowledge the vascular technologists
Mrs Marina Roes, Mrs Lieve Sarens, Mrs Hilde Vandenhoeck and
Mrs Nancy Van Perre for their excellent cooperation.
References
1 Fischer R, Linde N, Duff C, Jeanneret J, Chandler J, Seeber P.
Late recurrent saphenofemoral junction reflux after ligation
and stripping of the greater saphenous vein. J Vasc Surg 2001;
34: 236±240; doi:10.1067/mva. 2001.115802.
2 Juhan C, Haupert S, Miltgen G, Barthelemy P, Eklof B.
Recurrent varicose veins. Phlebology 1990; 5: 201±211.
3 Royle JP. Recurrent varicose veins. World J Surg 1986; 10:
944±953.
4 Darke SG. The morphology of recurrent varicose veins. Eur J
Vasc Surg 1992; 6: 512±517.
5 Shami SK, Farrah J, Scurr JH, Coleridge Smith PD. Causes of
recurrent varicose veins. Phlebology 1994; 9: 126±127.
6 De Maeseneer MG, Van Schil PE, Philippe M, Vanmaele RG,
Eyskens EJ. Is recurrence of varicose veins after surgery
unavoidable? Acta Chir Belg 1995; 95: 21±26.7 Stonebridge PA, Chalmers N, Beggs I, Bradbury AW,
Ruckley CV. Recurrent varicose veins: a varicographic analysis
leading to a new practical classification. Br J Surg 1995; 82: 60±62.
8 Perrin MR, Guex JJ, Ruckley CV et al. and the REVAS group.
Recurrent varices after surgery (REVAS), a consensus document.
Cardiovasc Surg 2000; 8: 233±245.
9 Glass GM. Neovascularization in recurrence of varices of the
great saphenous vein in the groin: phlebography. Angiology 1988;
39: 577±582.
10 Glass GM. Neovascularization in recurrence of varices of
the great saphenous vein in the groin: surgical anatomy and
morphology. Vasc Surg 1989; 23: 435±442.
11 Coleridge Smith PD. Recurrence at the sapheno-femoral junc-
tion (editorial). Phlebology 1995; 10: 131.
12 Glass GM. Neovascularization in recurrent sapheno-femoral
incompetence of varicose veins: surgical anatomy and
morphology. Phlebology 1995; 10: 136±142.
13 Jones L, Braithwaite BD, Selwyn D, Cooke S, Earnshaw JJ.
Neovascularisation is the principal cause of varicose vein
recurrence: results of a randomised trial of stripping the long
saphenous vein. Eur J Vasc Endovasc Surg 1996; 12: 442±445.
14 De Maeseneer MG, Ongena KP, Van den Brande F, Van
Schil PE, De Hert SG, Eyskens EJ. Duplex ultrasound assess-
ment of neovascularization after sapheno-femoral or sapheno-
popliteal junction ligation. Phlebology 1997; 12: 64±68.
15 Nyamekye I, Shephard NA, Davies B, Heather BP,
Earnshaw JJ. Clinicopathological evidence that neovascularisa-
tion is a cause of recurrent varicose veins. Eur J Vasc Endovasc
Surg 1998; 15: 412±415.
16 De Maeseneer MG, Tielliu IF, Van Schil PE, De Hert SG,
Eyskens EJ. Clinical relevance of neovascularisation on duplex
ultrasound in the long term follow up after varicose vein opera-
tion. Phlebology 1999; 14: 118±122.
17 Tong Y, Royle J. Recurrent varicose veins following high
ligation of long saphenous vein: a duplex ultrasound study.
Cardiovasc Surg 1995; 3: 485±487.
18 Coleridge Smith P. Prevention of recurrence of varicose veins
following surgery (editorial). Phlebology 1998; 13: 1±2.
19 Glass GM. Prevention of sapheno-femoral and sapheno-
popliteal recurrence of varicose veins by forming a partition to
contain neovascularization. Phlebology 1998; 13: 3±9.
20 Earnshaw JJ, Davies B, Harradine K, Heather. Preliminary
results of PTFE patch saphenoplasty to prevent neovascular-
ization leading to recurrent varicose veins. Phlebology 1998;
13: 10±13.
21 Dwerryhouse S, Davies B, Harradine K, Earnshaw JJ.
Stripping the long saphenous vein reduces the rate of reopera-
tion for recurrent varicose veins: five-year results of a rando-
mised trial. J Vasc Surg 1999; 29: 589±592.
22 Sheppard M. A procedure for the prevention of recurrent saphe-
nofemoral incompetence. Aust NZJ Surg 1978; 48: 322±326.
23 Gibbs PJ, Foy DM, Darke SG. Reoperation for recurrent saphe-
nofemoral incompetence : a prospective randomised trial using a
reflected flap of pectineus fascia. Eur J Vasc Endovasc Surg 1999;
18: 494±498.
24 Bhatti TS, Whitman B, Harradine K, Cooke SG, Heather BP,
Earnshaw JJ. Causes of re-recurrence after polytetrafluoroethy-
lene patch saphenoplasty for recurrent varicose veins. Br J Surg
2000; 87: 1356±1360.
Accepted 17 April 2002Eur J Vasc Endovasc Surg Vol 24, November 2002
